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(54) PUMPING DEVICE SERVING AS HEAT EXCHANGER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pumping device serving as 
a heat exchanger that can improve heat transfer efficiency and 
simplify constitution so as to be miniaturized. 
SOLUTION: A pumping device serving as a heat exchanger is 
provided with a bellows part 10 formed in bellows shape and 
elongated to lead liquid into the inside 10a while being contracted to 
discharge the liquid from the inside 10a, a cylinder device 50 for 
elongating/contracting the bellows part 10, and a liquid storage tank 
30 enclosing the bellows part 10 and storing cooling liquid 40 so that 
the bellows part 10 is submerged in the cooling liquid 40. 
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(54) METHOD AND DEVICE FOR HEATING HIGH PURITY LIQUID 
(57)Abstract: 

PURPOSE: To heat up a high purity liquid to the prescribed 
temperature while its purity is being maintained by a method 
wherein the liquid in a liquid vessel is heated up by the heat 
exchange using the high temperature steam to be introduced into a 
metal heat-exchanging tube. 

CONSTITUTION: A high purity liquid is filled in a liquid bath 1 
consisting of stainless steel or fluoric resin. A stainless steel heat 
exchange tube 2 is formed in spiral form on one side of the liquid 
bath 1 and the tube 2 is arranged in the liquid bath 1. A heat 
exchange tube 3, made of fluoric or polyamide alloy resin of low 
degree of elution, is formed in spiral form and it is extended and 
arranged in the liquid bath 1. The liquid introduced into the PFA 
heat exchange tube 3, arranged in the liquid bath 1, is heated up by 
the heat exchange of the liquid in the liquid bath 1. As a result, 
energy cost is inexpensive, and the liquid can be heated up to a 
prescribed temperature while the purity of the high purity liquid is 
maintained. 
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tt, 3 Bfttf & iKU&HS tC IBM* * A LT« 
[0 0 0 3] -cofctf), ei:$)^TH «§Ujnflft8& 

[0 0 0 4] H^^Tcfc^tCVy 59 


!f$Bi¥7 - 2 9 7 8 6 

2 

MB*&fc*JnB»A*K:. Hi;<»«*«JC»«bfc 
J»S«^^a-^B(^WAUfci«B*aift«CcfcoT, *P 

[0 0 0 5] 2i©j»Jlft*S6T»*i, «aun«»<kD'b 

» 5 i h vm&&m\zmi&~rz> z 

* - 1 IC*K*«** fc ^ 3 9J0Bjftft(& o fco 

^^m^^ALTCin^®^?K' : t : »(cBE@'r^<7)Tab^^ 

fiP5fi«*«f>K:aifiLTgAU £Ofctf)PPB (1/ 
1 0 9 ) -PPT (l/l 0 12 ) £(r*5i«tt«<&B*£ 
n**gj&* SSTfefttt^* * fc 3 Hflfttfe o fc 0 
[0 0 0 6] 

[BB^Bftbiati-SBB] fcT, *5891tt, ± 

"3*. a?XIMBoNB*B»b^6l!rrttBBtcAi 
d t L<fc o £T*BB-C*S. 
[0 0 0 7] 

[BB£fc«fe*r*£«><D^gU ±EBW*Brii-r*fc«6 
li, *«Ma>B*^ifc«-5jSS«S»©liP«i**Jwftt> 

»<0J»£«Ji!^a-:7 3££EfiU AMBMSfSlffl^ 1 

^-72\z&m*Mm.*mAi>. ttammtatAmm^ 
*»iisai«fa-^3 ic«A*n*B#*»Br 

[0 0 0 8] *^«*J12fC«5SSttft»<Dlia!»*StC 
*otll ME!fe«tta>IRS!«ffi5 1 3.-^2«, X^> 
I/ x x 6 ft s B*» l fBmco^^ £ S/8 T ^> %> 

[0009] &tzffijftm3\z&%&Mmm<Dmmjjmz 

ftoTH BEWttlBo^Ai^iSBBlloBftBA^ 

lt#JS l *fctt 2 E«©**£Sffl-r *^<&T?&*. 
[0010] ^fc»*3H4tC««»tt**©»l*ft*ftfI 

[0 0 11] */L»*3«5fc«-5K«ft«K<Z>lI0j|»*tt«w 
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3 

Z>&UykMmZ. 2 kg/cm 2 -5kg/cm 2 T, 
120° C-160" Ct^O, :m:J;oTWi^ 

2 0° Ct)^50° C-6 0 6 Cfc*P*&£n*ffi|3RJB 
[0 0 12] *fc»*«6»C««JSI««*OftU»*tt^ 

[0013] &ftm&m7 \z%z>mmmm<D$t\mi&w\z 

*oTH Kfllt KIR«l*^iBMSn, rt«tc* 
ICcfc0 3toJ»"ra^JRS<7>J»X8lffl^3.--^2i:. Km 

\z&^Tm&»-rzmmm<n'j>te^&f&mmm<Dm&& 

[0 0 1 4] 

[ooio] hick*. ^jawiftx«ffl5 i 3.-^2Hrtas 

[0 0 16] Sfe*£a«<D4>^V^dc«J||gS<DjftSS»ffl 

mfttm&mznrm&MmizmmztizcLizuz. 

[0 0 17] Z. <D%R* ^«M^fflfa-y3^ 

mz*m\zmmi#<Dmmi&j&mffimm&&m7 

L^fe^«»JBHJRX»ffl^3-^3 4 , «r«a'rs 

»jB»jft««ffl5 i 3.--^3<z)i6*^a3aur«»i«t»*c 
[ooi8] z<Dtz&. &i&®mmm3z&MTzL-73 

[0 0 19] *fe»*JH2»C«*««ft*oanj»*ft(C 


(3) «fi¥7 -2 9 7 8 6 

[0020] £ftffi&m3iz&z&mmmo>mmjimz 
[0021] &ftmnim4\ztozximik<ommijtk\z 

J0 H£lcJ:oT. ^j£BBH»W, (»i:7y***fcB# 
(SK^^§-ti:ioT, fKWi* legist* *ns«ft: 

tmrntzztt* < ctm 

[0 0 2 2] *fcflf*JS5(C«<5jS3ttK«©Jni«i^ft^ 
fc-^Tte, ttffH^Jl^C0^mffl5 1 ^-^2{C#A$n 
*S5fi*J!iatt, 2kg/cm 2 -5 kg/ cm 2 
12 0° C-160° CT^D, cniCcfcoT*»l + 
^ 0HM*tt8O" C-90° CtCfttifcan, «ul2^«»ll 

B©j»s«ffl^3.-^3«c»Aan*«<Wi, *i&<aft 
2 0° CW5 0° c-6 0° cfcjitiiftanscti:: 

fcO, 4»ictt«W^«»fc**llfB«3»2e«ffl^3.-^ 

[0023] $tftmjitm6\zftzmffimm<Dmi&ijmz 

[0 0 2 4] *^»*^7tc«aK«K?K(Z>iinJ»se^ 

[0 0 2 5] 

<BiaJKkBB&^ 5 ba>'i?. XT>i/XX^~;i/ifclJ7 
?SftttB#>&tt*KWll::tt. iSfffi&tt* M*tfj8*fi 

(sus) «oj»Ka«^3L-^2*«»»fr«fcW 
M^nt, »«*6a6tfr»iti*jcEBsn*. 

[0 0 2 6] ±EC07y**«ffii:Urtt, 07yftl 
^ 1/ > £ A- 7 d 7)V*r)V bfx;i/X— T-JPaABd 
MB. m7 yik^Uy £rt--y )V*UT )\,*r)\,\Z~)V 
x.-r)lfK7 vttrfu fc? u>a>H7C#B£HfB, my 

50 XfU>^/t-7MD7;WHf^X-rJ^l 
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PFA, |fjT-^n>EPE. |sjf7P>FEP, PI P T 

fe, [sipvdf, mn:-?s£&&z>. 
[0027] *t£7ym*mnnm&&m i ?zL-73<D 

fa-^g0-«i:tttt2 0-5 Ommgat, JP 

[0 0 2 8] L^Lt, Xf>l/X7fHHiMffl 

ft-5^M*^SMteU 2kg/cm J -5kg/cm 
2 -C, 12 0° C- 1 6 0 8 CTfcO, CtlfCcfcoT^ 
^1^C0^^8 0° C-90° cfcimtt^ft. flD$2 

SPttJStl*. ^Lt*jH«fl:BB3n2>PFA80j» 

tCcfcoT, *MOO#$J2 0° C*>C7)#5 0 o C-60° C 

[0 0 2 9] »J»X»ffl^3.-^2ttej»B5* 

f$*f i t a f£UK?ica«s icinjRk* c 

[0 0 3 0] JElCtt, Xf>l/XXf-MMMf 

[0 0 3 1] *fc7y**|(tIB^6a:*ll!kS£««^a- 

[0 0 3 2] S&7y**»IB«l(kSSi(l«^a--^3* 

*«B»!»SSl(lffl^3.-^3it«casiLT«A-r*ii 
MoTti, BH»S!««?a-^3 

y 3 ogt& *> mmLxmm i * fc^xrs 


(4) !f$W7-2 9 7 8 6 

6 

[0033] c<Dtt&. 7vmmmmi&&&m3 L zL- 

[0 0 3 4] L^lt*S^H »IC#W#W1DXXS 
[0 0 3 5] 

[0036] &itmj&m2<D&w\z&nii. tm&m& 
{zit^Tm&mmm&^tmz. #mz&mizmtiFi- 

[0 0 3 7] *^»*JB3<05gW^J;n«, WESfflS 

[0 0 3 8] *fcm#^4<D«MKcfcn#. WI3S9t» 
te. xf>uxxf-W^^:^f:J;oT, 

[0039] */t»*JS5<o%^jCcfcna, »tcit«« 
^ iz{&u\z&fomm&f&&»m^*-7#om&&wm-? 

[0 0 4 0] Sfc»*«6©»«l:i:nB> WEM?«# 

[0 0 4 1] Sfc«**7©«WfcJ;ntf. nWtt*l/£ 
[iaffiofftW^tB»8] 

[0 1 ] *«^O-^JS0>J€r^*r«»5ia-C*S. 
[0 2] 

1 ttw 

3 ^*»fl§S^»ffl^i-y 



\ 
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